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All nanostructures were grown by pulsed laser deposition method in ultra-high vacuum (the base pressure was about P~10 -8 Torr). The laser beam sources were two solid-state Nd:YAG lasers working in a Q-switching mode at four harmonics (1064, 532, 355, and 266 nm) . For the catalyst droplets growth, we used the following laser parameters: the irradiation wavelength of 532 nm (2 nd harmonic), the laser beam energy of 77 mJ, the frequency of laser pulses of max. 50 Hz, the pulse duration of 16-18 ns; for the silicon growth: 266 nm laser wavelength (4 th harmonic) with the energy of 30 mJ, the frequency of max. 10 Hz and the pulse duration of 6-7 ns. The boron-doped p-type silicon, gold (99.99%) and copper (99.99%) targets were installed in one growth chamber and deposition processes were performed in the same vacuum cycle, thus avoiding a possible sample contamination during transfers.
The n-type monocrystalline silicon (111) substrates were doped with antimony (R = 0.007-0.013 Ohm*cm) and etched by 5% hydrofluoric acid (HF) to remove the natural oxide layer and passivate the surface prior to the deposition. The pressure during the deposition of the catalyst materials and silicon was 10 -7 Torr and 5 mTorr, respectively. The difference in pressure allowed us to control and fine-tune the particle energy and the growth rate during the laser ablation process.
Characterization methods.
Scanning and transmission electron microscopy (SEM, TEM) were used to characterize the structural and chemical properties of the samples. SEM measurements were performed using JEOL JAMP 9500F. TEM including high angle annular dark field scanning TEM (HAADF-STEM) and energy-dispersive X-ray spectroscopy (EDX) elemental mapping were performed using JEM ARM200F cold FEG microscope with the double aberrations correction, equipped with wide angle and CENTURIO EDX detector and Quantum GIF. TEM sample was prepared by scrapping off nanowhiskers from the substrate and depositing them on Cu carbon holey grid. The morphology of catalyst droplets was investigated by atomic force microscopy (AFM).
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For electrical probe measurements, a bottom contact was deposited on the rear side of the substrate using an indium-gallium paste. As a second contact, we used a tungsten tip with a curvature radius of about 200 nm, placed on a precise micromanipulator supplied by Kleindiek Nanotechnik. The measurements were done inside the chamber of the scanning electron microscope Zeiss Supra 40 VP in a high-vacuum mode. A mechanical contact between the probe and the NW was verified by SEM images, while the presence of the electrical contact in the circuit was controlled by the electron-beam-induced current (EBIC) technique. I-V curves were obtained by the two-probe method using Stanford SR570 low-noise current preamplifier.
